Abstract
We present a theoretical proof that the ratio of the dominance versus additive variance decreases with increasing genetic divergence between two populations. While the dominance variance is the major component of the variance due to specific combining ability ( 2 SCA σ ), the additive variance is the major component of the variance due to general combining ability ( 2 GCA σ ). Therefore, we conclude that interpopulation improvement becomes more efficient with divergent than with genetically similar heterotic groups, because performance of superior hybrids can be predicted based on general combining ability effects.
An increasing number of crops as well as animal populations is improved using interpopulation recurrent selection schemes. Interpopulation selection entails subdivision of the germplasm into at least two populations denoted as heterotic groups (MELCHINGER and GUMBER 1998) . Genetic variation is generated in each breeding cycle within each heterotic group but progenies are evaluated for performance of testcrosses with genotypes from the opposite heterotic group (HALLAUER and MIRANDA 1988) .
For establishment of heterotic groups, two approaches have been outlined in the literature. Based on results of a simulation study, CRESS (1967) suggested to combine all genetic materials into one synthetic population. Heterotic groups are subsequently established by two random samples of genotypes from this synthetic. The work of CRESS (1967) mainly focused on maximum yield potential, which cannot be reached in a breeding scheme with two separate groups if the favorable alleles are absent in one of them assuming a degree of dominance smaller than one. However, it is questionable whether maximum yield potential is a suitable criterion to evaluate selection strategies for short-and medium-term breeding programs.
Alternatively, MELCHINGER (1999) (FALCONER and MACKAY 1996) and experimental data (MELCHINGER 1999), a theoretical proof of the latter claim is still missing. Our objective was to examine the influence of genetic
Assume that both populations π 1 and π 2 are combined into one synthetic, which is randomly intermated for several generations so that linkage equilibrium is reached. Proof of inequality 1:
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Proof of inequality 2:
is equivalent to (see Appendix 1a):
. σ . These theoretical findings are in accordance with experimental data of genetically divergent heterotic groups in various crops such as maize (SCHRAG et al. 2006) , rye (MIEDANER and GEIGER 1996) , and sunflower (KAYA 2005) and explain the high prediction accuracy of hybrid performance based on GCA effects.
The assumption of absence of epistasis is critical because results from model organisms suggest that epistatic interactions among QTL also contribute substantially to the genetic variation in complex traits (CARLBORG and HALEY 2004) . For homozygous inbreds and epistatic interactions involving two loci, groups is pronounced with (1) an enhanced genetic divergence between both populations π 1 and π 2, (2) an increased degree of dominance, and (3) higher frequencies of the favorable alleles. Considering the slow changes in allele frequencies in breeding programs due to selection (FALCONER and MACKAY 1996) , it takes a long time to recover a favorable ratio of 
The inequality 
